In this work, the complex variables method will be applied to solve the stress and displacement fundamental problems for an infinite plate weakened by a generalized curvilinear hole C conformally mapped on the domain outside a unit circle  by the generalized rational mapping function
( 
II. Gaursat functions
For determining the Gaursat functions, we write the rational mapping function (1.6) with its first derivatives in the form 
Where, ( ) is a regular function for 1   . Using (2.1) in the boundary conditions (1.1) and on  =  , we get
and and integrating with respect to  on  , we have
where
and the complex constant b, will be determined, is given by
Differentiating (2.6) with respect to  , then using the result in (2.8), the complex constant b takes the form
In addition, the function ( ) can be determined from (1.1) in the form 
The two formulas (2.6) and (2.10) represent the Gaursat functions for the first and second fundamental problems for an infinite elastic plate weakened by a generalized curvilinear hole C, that can be mapped outside a unit circle  by the rational mapping (1.6).
An important new case for discussion is using the transformation mapping 
(2.13)
The importance of the conformal mapping that can be transformed inside the unit circle γ , when 1   can be found in Exadaktylos, et al. [5, 6] .
III. Special cases
The importance of the generalized rational mapping (1.6) and the Gaursat functions (2.6) and (2.10) comes from the derived special cases:
, we obtain the same results of El-Sirafy and Abdou [7] and Abdou and Asseri [8] , after considering the reality of the coefficients of the mapping function.
(ii) For d   , the Gaursat functions (2.6) and (2.10) are agree with the same result of Abdou and Khar-Eldin [9] (iii) For n = 0, in (1.6) and for the first fundamental problem the results in agreement with the work of [9] .
(iv) The Gaoursat functions of Eqs. (2.6) and (2.10) when  = 1,2,…P and d =  + J, J = 1,2,…,N for the rational mapping of (1.6) can be obtained as new cases in this work. 
IV. Applications for Gaursat functions
where the complex constant b has been determined by Eq. (2.9) and its value was calculated by using Maple 9.5 .
Thus, (4.1) and (4.2) give the solution of the first fundamental problem for an isotropic infinite plate with a curvilinear hole when there is no external force and the edge of the hole is subject to a uniform tension ( -i T ). For a uniform pressure we let in (4.1) and (4.2) P instead of -i T . The complex constant b has been determined by Eq. (2.9) and its value was calculated by using Maple 9.5 . In this example, we have the infinite plate weakened by the curvilinear hole C which is free from stresses and the plate stretched at infinity by the application of a uniform tensile stress of intensity P, making an angle  with the x-axis . 
Stress components for an infinite plate with a curvilinear hole
The complex constant b has been determined by Eq. (2.9) and its value was calculated by using Maple 9.5 . Therefore, we have the solution of the second fundamental problem in the case when a force X, Y acts on the center of the curvilinear kernel. 
V. Conclusion
From previous work, the following results can be concluded 1. In the theory of two dimensional linear elasticity one of the most useful techniques for the solution of the boundary value problem for a region weakened by a curvilinear hole is to transform the region into a simpler shape. 
